Dimer- and oligomerization of the erythropoietin receptor by disulfide bond formation and significance of the region near the WSXWS motif in intracellular transport.
The receptor for erythropoietin (EpoR), a primary regulator of erythropoiesis, belongs to the cytokine receptor family. Although the mechanisms of signal transduction through the receptors of this family are largely unknown, increasing numbers of the receptors have been shown to form a hetero- or homodimer. To address the possibility that the EpoR dimerizes, we made a truncated mutant receptor that lacks most of the cytoplasmic domain and expressed it either alone or with the wild-type receptor in an IL-3-dependent cell line, DA-3. Dimerization of the receptor was demonstrated by a coimmunoprecipitation using an antiserum against the cytoplasmic domain of the receptor. Epo stimulation did not have a detectable effect on dimerization. Coimmunoprecipitation experiments in COS-7 cells further revealed that only the extracellular domain of the receptor is required for dimerization. The "WSXWS" motif, conserved in the cytokine receptor family, was shown to not be required for dimerization. Diagonal two-dimensional gel analysis of the EpoR expressed in DA-3 transfectants showed that a substantial portion of the receptor forms dimers or oligomers with disulfide bonds. Western blot analysis, using an antiphosphotyrosine antibody, revealed that a portion of these dimers or oligomers become tyrosine phosphorylated after Epo stimulation, thus suggesting that these forms are expressed on the cell surface and activated by Epo stimulation.